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LAM SACH NUGC THAI TU XUGNG MA

Xudng ma sir dung rat nhiéu nuoc. dé rra va gia ¢cOng trong qué trinh
sdn xu#l, binh thmmg ¢iin dén 2 m’ cho t m’ san phém Vi vay khoi
lugng nude thai cdn xu 1y sé 1dt (0n, 24y nhiéu 13n kém. DE giam nhe cho
khav nay, mdt midt phai tim cdch giam khét lvong nude thii, ahung mat
khdc phii dim bao ning cao chdt lugng rira hem n@ta. Mudn vy cidn phai
hi¢n dai hoa heé thong i, img dung cdc phuong phip tién tién tam sach
nude thi OF ding lai cho xudmg ma, dp dung cdc hé rita hgp 1Y, o6 chi s6
Kinh 1¢- k¥ thullt cao, nuic d@ rira phai ¢6 chal lugng cao va cd phuomg
lién kiém tra. khéng ¢h@ chat ché vé phiam chat va dinh mdc tiéu thy
mude; dong thed phii nang cao 1inh vin héa trong sin xuat, tuan thu diing
cde quy dinh doi vai hé thong nra, ... Theo hu‘cfng nay nhiéu nhi may da

ha duge muae tidu thu prde xuﬁng con 0,2-0,4 m ' m?, hién ngudi ta dang
phan dau giam ticp dén 0,12 m° Y
Sar dd dudi day cho thdly quan hé chat ché gita chadt leomg nude
tira, cach rira, cong nghe ma, nra, .. vai lewmg nude thai ra va phueong
phap can chon dé xir Iv loal nudc thai dé:
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Nudc tir xudng ma thai ra ¢6 thanh phin rt da dang, nong 49 lai
thay d6i rdt rong, pH ciing bién dong ludn I axit d&n trung tinh hodc
kiém. Tuy nhién nude thai tir xudng ma thudmg duge phan néng thanh ba
loai: nudc théi kiém- axit; nude thai crom va nuGe thai xyanua.

S& di phai tdch riéng ra nhir vay vi: mot 1a nude théi xyanua gap nude
thai axit hay nudc thai crom (cling ¢6 14n axit) sé sinh ra khi HCN rit
déc, lam 6 nhiém ca xudng ma |dn bod phan xi 1y nude ti€p theo dé. Hai
12 nude that crom dac xir 1y dé dang va tri¢t dé hon vi vay khong nén pha
lodng chiing bing nudc thai axit hay nude thai khac.

Ngoai ra xudmg ma ciling cé Jic ¢in thai bd cée dung dich cii, hong.
Trudmg hgp nay khong nén thai chiing ngay ra cong ranh ma ding ching
nhu 13 mot héa chit cho tram xir 1y nude thai cla xudng holc 3 chide thu
hdi nhimg héa chat chinh trede khi thai bd, nhu vay vira (an dung duge
vit tr vira d cho khau X 1y nude thii.

Trong nwoc thdi crom ngodi Cr™ con co Feh, Cuh, Ni2+, an',,..
H,50,, HCl, HNO,, tap chit co hoc,... Nong d0 16ng céc tap chéft dao
ddng trong vong 30 - 300 mgAit, pH tir 7 dén L.

Nuwdc thai xyanua ngoai xyanua tg do con cé philc xyanua kém,
cadimi, dong,..mudi, min, chdl bong, chdt hiru co. Nong do xyanua pém
ca dang s do va lizn két, dao dong tir § dén 300 mg/lit, néng do Wdng céc
kim loai: 20 - 70 mg/lit; pH > 7 v& chita mat it tap chal co hye.

Nude thai kiem - avit chia cac loai axit ahu H,S0,, HCl, HNO;,
HF,..., kiém nhy NaOH, Na,COn,..., cdc kim loai Fe®*, Fe'*, Qu™, Ni**,
/0™, Cd™ ... va céc loal mudi cia chiing. pH dao dong (U | dén B-10.

Ngodi ra trong nude tha thudmg con chita ca ddu md, chdl huyén
phii, &3 cét, gi sit,... Dung dich ngung 1ir cdc he thong gid ¢6 ndng 40 ¢&
vai gam trong | lit cling duge don vao nude thai,

Vay nudc thai xudmg ma g6m dd joai thanh phin, con nong do lai
bién dong trong mot ddi khd rong. Do d6 dé xir Iy no phii ding nhiéu
phurong phédp khac nhau, phd hop vdéi 1img loai nude thai va nong do tap
chit chira trong n6. Phé bidn nhdl 1a phuomg phdp ditng héa chél, ¢6i dén
phuong phép trao ddi ion, phuong phap chung cdl, dién tham tich,... Chon
phuong phdp nio la thy & chi tiéu kinh ¢k thuat cho phép, digu kién
moi tnedmg dia phuong yéu cdu, nong do nude thal, nude xa ly vii muc
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dich ding lai cho sdn xuft cla xudng ma hay dé thi ra modi trudng,...
(phu luc 27).
Sau day xin gidi thiéu mor s6 phuong phap hay ding.

B.1 MOT SO PHUONG PHAP LAM SACH NUGC THAI

B.1.1. Phuong phap hoa hoc lam sach nudc thai

Phuong phép ding héa chét dé khir ¢oc cho mrée thai 1a dua trén cdc
phén img oxy hda - khir, phin tmg trung hda, phan g keo tu, két tia,...
Jam cho céc chdt doc hai bi phan hily, bi€n thanh cdc chat it d0c hay
khong doc va tdch khédi nude thidi. Tdy lrgng nude thai nhidu hay it ma 8
chic xir 1§ ngay tai chd hay chung cho cd xuing hodc ca nha may, cing
nhu chon thigt bi lam viéc tudn hoan lién tuc hay lam viéc gidn doan.

Dung dich kiém ,axit eo, héng
6 9

Wt | | J NoC |l g ||
xygma Cr k.f.:n-
’ ' clI_ owit ”-l. - - .
-+ 4 S dung o/
1T 131
r2 1 13
, B Théi ra cdhg
rﬁi-a baoy s %

Hinh B.1. Sz dé cong ngh¢ 1Am sach nudc thai bing hda chit:
1- bé khi dgc cho nuoc thai xyanua; 2- chita dung dich xyanua hdng; 3- tram cin dong
chilt oxy hoa: 4- chde dung dich crom hong: 5- tram cdn dong chét khir; & clp axit moi:
7- chwia dung djch axit thai: 8- chaa dung dich kifm thdi; 9 cfp v8i hay kiém mai: 10-
bd 1am sach nudc thii crom; 11- b& 1am sach nu6c thii kiém-axit: 12- ldng gan: 13-
tram 1am sach thé&m; 14- mdy ép bn; 15- tram khif nuse
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Phuong phap héa hoc ndy 16 ra khd wu viet khi nong d¢ tap chéit chinh
trong nude thai tuong déi Ion: tir 50-70 dén 200-1000 me/it, N6 c6 kha
ning khtr hét cic chét dac hai phic tap nhdl, it nhay véi tap chét hiu co,
ddu md, tap co hoc,... nhung nude sau xir 1y khong ding lai ngay dugc
(mudn diing phai qua mot l4n xir 1y khéc nira). - .

Hinh B.1 trinh biy so d6 nguyén tic cong nghé lam sach nudc thai
ctua xudng ma theo phuong phép hba hoc.

1. Lam sach nudc thdi xyanua bdng phuwong phdp héa hoc

Nguyén tic: oxy héa xyanua ty do va phic ciia né thanh hop chét it
doc hon: xyanat hodc khf nitro va cacbonic. Vi du oxy héa bing natri
hypoclorit, cc phin (ng sau s& xay ra:

NaCN + NaOCl = NaCNO + NaCl
NaCNO + H,0 = NaHCO, + NH, T
2NaCNO + 3NaOCl + H,0 = 2C0, T + N, T + 2NaOH + 3NaCl .

Céc chét oxy héa thuong ding trong cong nghiép: clo khi hodc long,
hgp chét clo (voi clorua, cic hypoclorit), ozon, kali permanganat, sat
sunfat,... Phd bién nhdt 12 v6i clorua va cic hypociorit. Piéu kien tién
hanh oxy héa cdc xyanua phu thudc vao: loai chit oxy héa sir dung, néng
do xyanua tir do va phitc chét, pH.

a) Oxy hdéa wvanua bdng clo va bdng hop chdt chita clo phii uén
hanh trong pham vi pH tir 8,5 - 10 (d8n 11-12, tdy loai chét oxy héa). Khi
phan (mg xay ra lam cho pH tang nhe va t8c do phin tng cham lai (do
th€ oxy héa cla clo gidm di), nén phdi khdng ché pH lu6n trong pham vi
tren. Néu pH < 8,5 sé sinh ra clo-xyan va HCN r&t manh, gay ddc hai.
Néu pH > 10 16c d0 oxy héa rft cham nén 16n nhiéu chat oxy hda ma sau
dé lai phai khi clo du. Tay pH moi trudmg va nong do chit oxy héa ma
xyanua cé thé bi oxy héa thanh xyanat hay thanh khi cacbonic v nitro.

Trong moi trudng axit cdc Xyanua bi thily phan tic khic, nhung
khi pH > 12 chitng hoan toan khong bi thily phan nira.
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®
E
= pH3
pHIC
NaClO (theo clo hoat tinh)

Hinh B.2. Luong natri hypoclorit phu thudc néng 44 xyanua

Liéu luong chét oxy hda quyét dinh mitc 4 sach cila nuéce sau xir by,
nhung liéu lugng nay khong c8 dinh ma phu thude vio ndng do xyanua
v dang t6n tai cla ching trong nuede thai, vao pH va 4o bién dong pH
trong qud trinh xit Y. N6ng d¢ xyanua cang lodng cang t6n nhifu chit
oxy hda (khoag theo h¢ s& 1y lugng cla phan tng), c6 nhu vy mdéi oxy
hoa trigt d& xyanua dugc. Quan hé nay c6 thé hiéu thong qua vi du tdnh
bay & hinh B.2.

So d6 cong nghé thiét bi lam sach nuée thdi xyanua duge trinh bay &
hinh B.3. C6 thé v4n hanh vy dong, lién tuc hay gién doan, thi cong. Tron
nudc thai vdi chit phan img hay dung dich tha bd bing khufly co, méy
tron,... khong dugc dang khong khi nén dé€ khudy.

Oxy héa nu6c thai xyanua bing ozon, KMnO;, FeSO, c¢6 nhiéu wu
diém vé mat cong nghé hon ding clo vi ching khong sinh ra céc hop chét
trung gian bay hoi.
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Hinh B.3. Thi€t bi lam sach nudc thid theo chu k¥, ¢é hé ty ddng can do vi dibu chinh:

1- mdy tron nude thai voi chat phan ing; 2- thiing phan ing; 3- ban difu khién ty dgng;
4- dung cu do; 5- can dong; 6- bom.

b) Oy hda nude thdi xyanua bdng ozon thich hop che tndmg hop
cln xir 1y khoi Jugng nudc thai 1om vA trong n6 ¢6 chifa cdc cation déng,
kén,..., nfu duge 1am sach thém c6 thd ding lai nude vao sin xufl cla
xuémg. Uu diém Ién nhat cta phuong phép ding ozon 12 gidm duge tdng
lugng mudi trong nude xtr 1y do phan huy dege cic xyanua va dudi duge
hét oxy, nitro vd mot phdn axit cacbonic. Sau khi tdch cdc hydroxyt kim
loai ndng bing c4ch lang gan, ¢6 thé 1am sach thém nudc xi ly d€ dang
lai bing phurong phép trao d8i ion hay dién thdm tich,...
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Hinh B.4, 56 cong nghe 1am sach nude thai xyanua lidn tuc:

1- b& gom nuac thii: 2- bE chuta kidin: 3- ban difu khidn: 4- bd chda axit; 5- thidt bj
phin tng: 6- mdy tron; 7- bom

) Khw doc nuie thai bdang KMnO, rat thich hop cho truimg hop cén
ning suft nho vi trang thiét bi vd van hanh don gidn. Nhung déat do gid
KMnQ, cao. So d6 thiét bi cong nghé trong tu nhu tinh bay trong céc
hinh B.2 vi B.4.

d) Khi thiéi ké v thi cong trom xie [¥ nuoe thai vyanua cdn luu ¥:

- Thé tich bé gom nuwc thii cho truimg hop van hanh lién tye phai
du chira trong 2-4 h. Dung dich ki¢m thai, nude thai kiém, nuedc ngimg
kiém tinh 1ir cAc quat hdt déu dan v& bé gom ndy. B gom biing bétong
cOt thép phit duge 1at bing vat lidu ching 4n mon (polyizobutylen, nhua
epoxy ¢6 ot bang vai thily tinh). Khudy bing cdnh khudy co hay cho
chity qua nhidu vach ngan so le. Cin trang bi thi¢t bi ty ddng do pH va
diéu chinh lugng Kiém cén thiét;

- Thiét bi phan tng phai ¢6 canh khufly co va cdce vdch ngan nham
dam bao cho mede xir 1y lwu lai & giaz doan T (oxy hoa) 2 |5 phit va &
giai doun 2 (sau oxy héa) 1a 15-20 phdt. Mat trong cha bé phin ting phé
¢ 1dp chdng an mon.



2. Lam sach nudc thdi xyanua bing phuong phdp dién héa

Phuong phap nay dé dang lam sach nudc théi chita nhidu xyanua tir
cac b rira nguoe chidu, nhidu bac, hoac cc dung dich xyanua hong, cén
buy bd, ¢6 nong do xvanua khong dudi 500-600 mg/lit. Khi x{r ly sé& sinh
ra ion NH,", xvanat, Na,CQ,, ure. Trén catot thudme ¢d cac kim loai (¢6
trong mue thai) thodt ra. Anot ¢ thé bing grafit, manhetit, thép khong
gi. Dung hai loai sau, nude xUr 1y xong 6 lan thém sit do chiing tan ra.

Nudc thai chita nhiéu xvanua nén cho theém NaCl hoac NaOH vao
11 mdi dién phan vi Khi d6 tai anot ngoai oxy con sinh ra ion hypoclorit
CI0' lam tang thém tic dung oxy hda, nang cao hiéu qua lam sach nude
vi it kiém duge dién nang tigu thy. B¢ oxy hda 1g CN cdn tir 00,4 dén 2
kWh. Khodng cach gifra anot va catot 13 30-50 mm. Mar do dong dién I-
2 A/dm®. Mudi NaCl 3-6 g/i.

C6 thé dién phan ché tao NaClO tir nude mudi 11 ding né nhuy mot
hoa chat va can dong ding fidu luong 08 xir 19 nude thai, dé ciing duce
xem 14 phuong phidp dién hia xur 1y nude thai. Cach nay wu diém hon
cdch dién phan trye uép vi ro cb the xir 1§ duge nude thdi chira nhiéu
hoae it xvanua déu ot Thiét bi che tao NaClO khad don gian, khong cdn
nhiéu véin, ¢é thé 1an dung thidt bi ¢é sdn va 1ip dat ngay tai tram x ly
nude. Thiét bi cdn c6 dung tich du lcm d& ch€ duge 1 - 5 kg clo hoat tinh.
C | kg clo hoat tinh cdn dén 8-10 kWh dién nang va 5-7 kg mudi an.

Sau khi oxy hda xyanua cén phai tach kim loai nang trong nude thai.
Khau nay duge tién hanh dong thoa vai viée lam sach nude thai kiém-axit
chung cla xudmg hay nhi may.

3. Lam sach nuée thdi chita Cr**

Tich Cr” khéi nude thii bang héa chit gém hai giai doan:

- Khir Cr** dén Cr'™*

- Kidm héa nude thi & ket tha Cr'” (va kim loal ndng) & dang
hydroxyi.

Chi1 Khir 6 the ding natri sunfit, natri bisunfit, natn hydrosunfit va
natri pyrosunfit, st sunfat (i), khi SO,, phoi thép,... Vi du:

- Diing bisunfit: Cr,0,% + 3HS0, + SH' = 2Cr™ + 380, + 4 H,0.

- Ding sunfit- Cr05™ + 350,74 £ H' = 2Cr' " + 380,% + 4 H,0.
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- Diing FeSO,, m& trudmg axit:

HZCTEO‘; + GFCSOJ + 6st()4 = Cr3(504)3 + 3F32(SO_;)3 + 7 HEO.

- Dung FeSO,, mai truomg kiém:

Na,CrQ; + 3FeS0, + 4NaOH + 4H,0 =
= Cr(OH); v+ 3Fe(OH), 4+ 3Na,50, .

Diing c¢hat khir cé chifa ion SO;Z' phii tién hanh trong moi tnromg
axit ¢cé pH 2,5 - 3.5. Trong qua trinh khtr sé sinh ra Cry(SO,),, Na,80,,
H,0 v lam tang pH 1en, nén té¢ do phén dng cham dan lai, néu d¢ pH >
2,5 - 4 phin img khir Cr™* s& hi ngimg lai, cho dit ¢6 cho dur chat khir dén
mdy di nita.

Noéng Jo Cr™” trong nude thai o6 § nghia rdt quan trong. Khi ndng do
cr™t thip qbué lromg tidu 18n chdt khir ¢ tang 1én 1at nhifu so vdi khi
nong d6 Cr’* 1ém. pH cang cao heong tidu 18n chdt khir ciing s& cang cao.
Hinh B.5 cho thdy lidu lumg chat khit phu thuge néng 36 Cr®* va pH ban
didu cua nudc thai.
pH
(eréthmsht | 3058

40

T T L

T

-

-

3 5 7 T NaHS0jy (dose)

Hinh B.5. Thay déi heemg ilidu) 2hat klar thee néng 06 € va pH lae ddo
Khir hdng FeSO, thi moi iniimg ¢6 thé 1a kiém hodc axit. Tét nhdt 13
khir & moi trudmg kiém, vi giam duge luong kiém cho phin tmg xutng

77



hai 1ldn nén d3 tén xdt va voi hon. Nén tan dung dung dich kiém hong,
dung dich kiém tdy ddu md, nuéc thai kiém tinh,... d€ kiém hda nude cdn
xu iy,

Néu thé tich nude thai cdn xir 1y nhd nén diing phoi kim loai dé khir:
thigt bi dom gian, kim loai t6n khong bao nhiéu. Lugng sit hda tan phu
thudc vio ndng 49 Cr™, vao pH mai trudmg (chi nén duy tA pH dudi 2 -
2,5). Khi ngimg xir 1y mude, ding H,S80, 5 - 15% dé lam sach phoi thép.
Nude sau khi loai bd hét crom duge hoa chung véi nude thai kiém-axit d8
lam sach ti€p. Thiét bi 1&m sach nudc thdi crom cn ¢6 Idp chdng an
mon; phoi thép phai duge tdy sach ddu m& trude khi ding. Khi loc nuéc
thai qua Idp phoi thép, Cr™ duge khir thanh Cr'™*.

Lam sach Cr* cling c6 thé tién hanh bing phuong phép di¢n keo tu
vl anot thép hoa tan. Trong phuong phdp dign hda 1am sach nudc thai
crom phai cho ion CI” vao d€ khic phuc hién tugng thu dong anot va
catol. Qua trinh 1am sach ¢4 thodt ra khi hydro va oxy lam cho hydroxyt
sinh ta & dang toi x8p va ndi 1en. Hydroxyl cda crom va st duge loc ly
tam hay loc chan khong dé tach ra. Phuong phédp khir dign héa Cr*" cho
phép 1am sach nu6c thd c6 néng 4o bt k¥, nhimg sau khi khir nng do
sdt trong nd tang 1én.

Cr™* duc tach khoi nudc thai dudi dang ket tiia hydroxyl bing céch
kiém héa nude thai dén pH 8,5 - 8,8,

So dd cong nghe [am sach nude thai crom bang hdéa chét khong khéc
gl vi3i so dd cong nght va thiél bi 1am sach nude thai xyanua. Cé chang la
ding hoa chit va thii gian phin ing khdac mi thoi. Cin chia ¥ khing duge
8 14n nude thai chia Cr'* véi chél oxy hda, nhat 12 clo hoat tinh, VI khi
A6 Cr'* sé o& dang bi oxy héa thanh Cr'* teds lai.

Dé 1am sach nudc thii crom c6 the ding thidt bi lam vide gidn doan,
theo chu k¥, nhumg sau mdi ldn (ién hanh xong moi phan tng (khir va tao
thanh hydroxyt) nhat thi€l phii dudi that hét khong khi nim trong ving
nGi vA trong hydroxyt.

4. Lam sach nude thdi kiém-axit
Nguyen tc lam sach nudc thai kiém-axit 1a trung hoda nd dén pH 8,5
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- 9 dé két tha cic kim loai ¢é trong nudc thai. Viéc trung hoa nudc thai
kiém-axit ¢6 thé tién hanh ty dong bing cich hoa tron céc ddng nude thai
cla xuimg, va b8 sung thém cdc nude thai xyanua, nude thai crom da qua
xit 1y (nhu da trinh bay & trén). Sau do ling gan dé tdch cdc kim loai. Néu
ling gan don gidn s& khong thé tdch hoan toan ce kim loai kém, kén va
déng vi trong nudc sau XUt 1y van con mot luong trong vng vdi do hoa tan
cha ching. Mu6n loai bo chdng tri¢t dé hon, sau khi ling gan cdn gia
conp nudc thém bing héa chit rdi loc rén cdc mdy lge co, trong 49 co
cho thém bdt antraxit, keramzil, cacbon sunfua,... Nudc tr miy loc ra,
dac biét 1i loe €6 cho thém sunfocacbon, ©6 thé dua phin 16n ching vao
hé théng cAp din nude dé dung lai, hay din todn b dén noi nao can dung
nude 6 chit lugng khong cao ldm.

Phuong phdp 1am sach nudc bing hda chat ¢6 wu didm tdn 1a khir
duge doc hai cho nude thai nhung khong thu héi duge cdc chét oo ich dé
diung lai nhu céc kim loai, cdc axit, kiém, héa chat xar 1y,..

Phuomg phédp trao doi ion, dign tham tich, sidu toe, ¢6 dac,... cho
phép vira khir doe vira thu hoi ducw nude sach v cac chat o6 ich dé diing
lai; rdt thich hgp cho cie vilng hidm nude, dong thod da tao ra phuong
phap san xual hién dai khong ¢d phé thai.

B.1.2. Phuong phap trao dai ion lam sach nude thai

Nguyén tde 1a cho nude thai loe lan hegt qua hai oot cationit va
anionit, cdc catiun tap chat s¢ duge giir lai & cot diu, cde anion tap chit sé
duee it Tai & cOt cudi, nude 116 nén rat sgeh, hoan wian duge phép dung
L. Sau mot then gaan lam viée cde ot onit duoe tar sinh: cationit duge
toe nra rigng bing H,S80, hay HCI 3-10%; anionit duge Joc nira rieng
bang NaOH hay Na,CO;. Nudc rira cabonit chifa cdc loai cation va axit
du dure dua di thu héi va ding vao viée khic; cationit duge tdi sinh va
bit diu chu k¥ lam viéc mat. Nude rita anionit ciing didn ra twong wr nhu
viy. Cich nay tién lgi, dé s dung, nhiéu noi dang Jing, nhdt 1 cic
xuimg cd ndng sudl nho va vira. So d8 nguyén de cong nghé lam sach
nude that bang phuomg phap trao déi ion duge tiinh bay & hinh B.6.

Néu nude thii chi ¢é mét loai cation tap chat, qua trao d6i ion sé
tdich rieng ducge cation dé nén 6 theé ¢o dac dé ddng lai ngay cho be
luong dng cta xudmg &y, Néu nude thii hdn hgp thi dung dich 1éi sinh sé
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chita nhicu loar cation, mudn sir dung phai tdch néng ra.

Cic didu Ki¢n KT thuat ¢dn tudn tha khi ding phuong phép trao déi
1on L

- Trude tien nude thaj phat loc sach cdc tap chat co hoc, hip phu hét
diu md, chit hiru co va nhimg chdl 1dm ngd doc nhyua ionit réi mé dua
vao dé trao dbi 1on.

- Tong lugng mudi tap trong nudc thii cin xur 1§ khéng duge vuat
qud 1-2 p/lit. Vay nén rira thu hdi trude dé giam b ndng do hoa chét
trong nudc rua thai.

Phuong phép trao déi ion thich hop v6i viéc lam sach nude thii crom
v nudce thai kiém-axil, nhumg phai 1&ch riéng chiing ra. Vi dy, khi nuéc
thal crom nho, thii ra nr 1-2 bé rira thi ding mdt bo trav ddi ion i 1ién
nhat.

Tot nhét La dung trao dé1 ion ngay tai cde bé rira. Khi dé 0y véu cdu
chdt lugng mnde 14 khau rda &y ma &n dinh cho thigl bi trao doi ion chi
phai loai bd mot s& cac tap chat can thiét nhat da c6 thé dung lai dé ria
rOi. Nhit vay hicue qua kinh ¢ cang cao hon, b digge nhiéu cong rinh hay
¢ng dan, nude va hdéa chat thu hoi déu dang la duge,...

Tdi sinh cho nhia trao déi ion va cho chdl hip phu phai tign hanh
riégng &, doc ldp van nhau v dang nhing dung dich 141 sinh khidc nhauo.
Sau m& chu ky lam viée phai duge tdi sinh ding quy dinh. Tinh 0dn
thigt bi, &n dinh thti gian cho mdi chu k¥,... phin lén déu cdn ot vio tinh
hinh cu thé cha time trudmg hop.

Trong nhidu trutmg hop phueng phip trao déi 1on duge diing dé 1am
sach thém cho nude da gua xir ly bang héa chdt. U diém cla cich nay Ta
dung dich sau tdi sinh duge don chung vao nhém lam sach bang héa chit
nén s do comg nghé ngan gon hon. Phuong phap © hep nay (uic 1am
such bang hda “chilt @i lam sach thém bing trao doi ion hay bang cich
nio do) doi hoi dien tich xay dunmg va dung tich <¢ong trinh 1am sach nho
hom so vl chi ding mot phumg phap trao dow on.

Phuong phép sicu loe, dién tham tich cho nude U 19 dat chat lugmg
cav; khong cin dung thém héa chal ndo; ¢d thé thu lai kiém va axit kha
sach 1ir aude thai, Nhung tién dau (e ban dau cho phuong phdp nay cao.
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B.1.3. Xar by nude raa thy haoi

Nudw rira thu hoi duge diing J¢ ba sung vaw b ma mdi khi bi can
(nhdt la cdc bé ¢ dun néng), irwwmy hop ding khong hél cian 13 chiie tdch
chiét cde kim loai khoi nude nira thu hdi bing vde phuemg phip: noi dién
phin, dién phan biang dong ngeiai. chumg ¢at....

Phurong phdp néi dién phan um nhir sau: dit cde dien cue bang kim loai
¢4 dién the kha am (Mg hode Al vio bé chira dung dich 1hu hoi rdi novi ngén
mach v cac tim thép bénan mon, Gira ching ¢ xuat hicn mat hi¢u sd dién
the. Magie hoae nhom e thinh anat héa tan t, con thép s thanh catot viu
kim loai tr dung dich s¢ thodit ra o do duedi dang bot hodc ming xap. Phuong
phédp ndy cho phép thu lu hau nhu hoan oan cic kim loa dong, thice, chi vi
hop kim chi, cadimi va cdc Kim low quy.

Phutong phdp dién phan bing dong nyodr: Vo bé duge ding lam mot
trong hai dién cuc. Catot bang thép khong gi 1CrIRNIBTH, anot bling thép
khong gi, grahit, chi,... Khedang cich giga cic dien eye dr SO dén 106 mm.
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Cdn khudy dao manh dung dich trong khi dién phan.
Chumg cdt: dé co dac hda chél trong nude nra ¢én ndng do thich hop
161 diing lai cho bé.

Hién nay cd khé nhiéu pheong phdp mé nhdm 1am sach nudc thai
ddng thod thu hdi lai cdc kim loat. Nhimg phuong phdp 6 trién vong nhit
la vira lam sach duoc nude théi vira thu L duge cdc chat co gid tr cho
riéng timg budc cha quy trinh cong nghe. Uu diém cha ching & o6 kha
nang tich riéng ra timg cdu tor chut khong chi 1a thu hdi & dang hén hop
cdc cdu .

B.2. MOT 8O CHI TIEU KINH TE - KY THUAT VE LAM SACH
NUGC THAI

* Gig xtz Iy 1 m” nuic thai biing hoa chal < bing trao déi ion < bing
cé dac.

» Phuuong phdp hda chdl thich hap véi lugng nuéde thai 1on.

¢ Phuong phap co dic, bay hoi chi thich hop thé tich nude thai rdt it

e Gia thanh lam sach 1 kg tap chit xyanua = 0.9 kg tap chit crom

| kg tap chilt kiém-axit = 0,43 kg tap chil crom.
» Gid thanh x7 I¥ nude thid + gid nudc tiéu thu = 8-109%: gia thanh
lp ma
¢ Cich tinh gid thinih (s) liim sach | kg tap chat khoi nude thii:
1- Tinh 6ng chi phi hing nam cho viée lam sach nude thal + khau
hao thiél bi, S, d/nam;
2- Tinh t6ng lugng nude tha (m'/ nam), phan ra nude thai crom Q.
nuae thai xyanua O, nude tha kiém-axit Qg s
3- X4c dinh ndng 4o € ¢ia mdi loai nwde thai (kg/ m').
Gid thanh s lam sach 1Kkg tap chiit s¢ la:
5= S / (Q(_'r.('( v + “,9 QCJ\“ (‘(‘}.‘ + 0,43 QK-.‘\'(‘K-A)'
» Higu qua liam sach va gia (thanh so sanh gilta cac phuong phap 1am
sach:
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Hidu qua | Gidthanh, | Giathanh,
Phuong phap lam sach 1am sach, | donwitign/ | don vi idn/
% m? kg
Lam sach blng hda chét {trung hoa, khil, oxy B0-95 50-80 340-280
héa cac chit vd ca) valam mét phan chat hitu
co
Loc (tap chét keo, hydroxyt, huydn phi) 50-90 30-80 20-50
H&p phu blng than hoat tinh {cac chdl vd ca va 90-98 100-200 400-500
hiu co)
Trao ddi ion {cac chat vo ca, N, hop chét chira 80-92 60-200 360-500
P)
Thém th&u nguac (sibu 1oc) ding cho chél v& 6595 50-300 10-20
cc hda lan
Bhén thdm tich dung cho cac chédl vé co va mat 60-80 65-100 25
phan cac chil hifu co hoa tan
Chung cét 90-98 200-500 100-200

Clui thich: Do vi tidn/m® hay dom vi tidn/kg & day chi 6 ¢ nghia dé so
sénh gid thanh it cdc phuoug phdp, khang phai gid thanh tink bang “doéng™

Viét Nam.
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Phin C

KY THUAT AN TOAN VA VE SINH CONG
NGHIEP TRONG XUONG MA, PHU DIEN HOA

C.1. PAC PIEM CAC QUA TRINH DIEN HOA THEO QUAN
DIEM AN TOAN LAO DONG

Xudmg ma dign thudc loai xudng doc hai. Nhiéu loal hoa chat duge
dung cho san xut va trong qua trinh san xudt thuimg phat sinh ra céac
chdt & dang khi, 10ng, rin.... c6 hai dén sic khoe con ngudi. Co the chia
cdc y&u td ddc hai thanh cdc nhdm theo ban chdt téc dung cia ching dén
con ngudi nhu sau:

- Tde dung vat ly: uéng 6n, rung Jdong, siéu am;

- Tac dung hda hoc: cde chédl ddc hai dudi cac dang khic nhau;

- Tac dung 1am sinh 1§: nhiém vu phai lam, te thd 1am viée, nhip do
va cudmg dé lao dong;

- Didu kign vi khi hau: D6 am, nhiét 49, chuyén dong cia khong khi;

- C4c yéu 18 khic: dong dién, khd nang chdy nd, bui ma vi ddnh
bidng co,...

Cong nghe ma, phil dién hoa thudmg 26m cde phan chinh sau:

- Chudn bi bé mat trrée khi ma, phd;

- Ma, phu;

- Hoan thién sau khi ma, phu;

- Pha ché dung dich va cdc khiu phu tro khéc.
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Chudn bi bé mat vt gia cong c6 thé thyc hién bing phuong phép co
hoc {mai, d4nh bdng, phun c4t, phun nude, xéc, quay, rung,...}, hoac héa
hoc hay dién hda hoc (tdy déu md, tdy gi, tdy bong,...). Gia cong co hoe
dugc tién hanh trén cic thiét bi: mdy maj - ddnh béng, miy phun cat,
thiing quay, chudng quay, mdy xéc rung,...

Cde khdu ma, phii cling nhu cdc khau gia cong héa hoc va dién hda
hoc cho bé mat,... thudng phai ding cdc dung moi hitu co, c¢4c chit dign
giai: axit, kiém, xyanua, axit cromic. Trong cdc chit dién gidi lai thudmg
phdi cho thém cic chat hine co, chc phu gia dac bigt: chat hoat dong bé
mat, chat tc ché an mdn, chét béng,... VAt gia cong trong cdc bé duge
treo trén khung hosic d6 vao thiing quay. Vat gia cong lin lugt duge
chuyén tir bé ndy sang bé khdc trong day chuyén cong nghé (thi cong
hay tr dong cling vay).

Cdc khdu pha ché va phu trg bao gém cdc cong viéc pha ché va
diéu chinh dung dich, chuyén chd dung dich, thdo lap vat gia cong LY
khung ireo, thing quay va tir bé, bio dudng thiét bi dién,...

T4t ¢4 nhimg didu k& trén it nhiéu déu c6 lién quan dén doc hai (bang
‘C.I.

Dac diém ndi bat cia cong nghe ma, phi dién héa 1a ding mot
lugng 16m céc loai héa chit khic nhau. Trong d6 ¢é nhimg loai héa chat
doc hodc it doc d6i véi siic kKhde con ngudi. DS 1 cic chit axit, ki€m,
dung méi hitu co, cdc kim loai nang va cc mudi cla chiing, cac chit
xyanua,... Ddc nhit d6i v4i con ngudi 14 thiy nghn, chi, crom, asen va
cdc hop chit ciia chiing, ciling nhu cdc hgp chét ciia xyanua, cia photpho,
cdc dung mdi hitu co.

Néng d¢ giti han cho phép clia cdc chat doc hai duge quy dinh chat
ché trong cdc tieu chudn nha nude cda ting quéc gia. Cic bang C.2, C.3
12 nhimg vi du vé ndng d6 cho phép cla mot s6 chat doc hai thudng gip
trong c4c xudng ma, phit dién héa. Viét Nam ciing c6 cdc tidu chuin nha
nudc quy dinh vé ndng d¢ cdc chit doc hai ndy (phu luc 25 va phy luc
26} .
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Bdng .1. Tinh chdt dac hai trong qud trinh sdn xudt cia xuwdng ma, phi

Cac budc cong nghé Tinh ch&l dbc hai
Gia cong cohoc d cac budc | Cdng vide ning nhoc, tdn nhifu sifc iuc va nang luong,
chuan bi va hoan thign bé khong khi nhidm nhidu bui kim loai, but bang, bui silic, .. ;
mat ' _nhigu tiéng &n va rung ddng manh

Cae budic chudn bi va hoan | Toa chat ddc hai vao khang khi; tang 33 am; tang dé on,
thién bing hdéa hpcva didn | cuéng dd sidu 3m; tang kha nang nd

hoa, cac bubc ma, phi
Cac khau pha ché va phu Tod chal d5¢ hai vae khang khi; iéng dn do may chay,

trd khac £dng vidc n3ng nhac, dé mat mdi; phdi chd ¥ an toan didn

Bdng C.2. Nong di 141 da cho phép cria mil so chdt doc hai trong khéng khi

Chat dac hai Gigi han cho Chat déc hai Gidi han cho phép,
phep, mgAit
mgMi

CrO; va cac hap chét ciom 0,0001 Chclostan 0,05
Hai xyanua 0,0003 Trcloetilen 0,05
HaPC. 00003 Fhenol 0,005
co 0.02 H.S 0,01
HCE ao1 S50. 0,02
HF 0,001 NG 0,005
HMO4 3,002 Zn 0,005
H-S50, 0002 Hy, Pb 0.00001
Cl; 0,001 X3ng, ddu hoa 03
CCly 0,05 Amaniac 0,02

Tac hat cla cée chdt nay dén oo the con ngudn nhu sau:

- Cronr va cdc hop chdt crom 1 cie hopehat doc hon ca. Cac chat
CrO.. CrCri, KCry0- ¢6 har cho gan, than, hé 1hong tiéu hoa, hé thong
tim mach, da vi cac niérm mac;

- Céc xyanua KON va NaCN dd bi phan hity trong khong khi dm khi
c6 mdt cia CO, va tao thinh HCN. Axit HCN ciing ¢6 thé thodt ra khi
nhé bat ky loai axit nao vao cde dung dich xvanua. Khi bi ngd doc bdi
hot axit HCN s¢ rdt khé tha, @ hét, khd nga, co giat, tham chi ngimg tha
va chét ndu qud nang ;
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- Céc nito oxyt duge tao thanh khi tdy kim loai bing HNO;. Khi bi
ngd doc nic thoi s bj phi thiing, cdn khi bi ngd ddc thudmg xuyén thi
dudng ho hip trén va rang s& bi t6n thuong; '

- H;S0, v khi SO, 1am 18n thuong cdc niém mac va dudng ho hip.
H,80; lam bong da;

- Kiém ¢4 tinh dn da rdt manh: ching 4n mon da, mo t& bdo, gly
bong nang tai d6;

Bdng C.3. Nong do bui 16i da cho phép trong khing khi

Néng 85 cho Néng db cho

Bui phép, mg/ m’ Bui phép, mg/ m’
Al, hop kim Al, nhom oxyt 2 Pb va hop chét 0,01
St oxyt, hgp cht Fe va Mn 4 chi
Cadimi, cadimi oxyt 01 CrQj3, cromat hay 01
Caoban oxyt 05 bicromat 5
Mangan 0.3 Kém oxyt
Niken va niken oxyt 05 Bui kiém {tinh & 0.5

NaQH)

- C4c hop chilt clohydrocachbon ¢6 tic dung gdy mé, gdy tdn hai
trong co thé nhdt 13 gan, pay 8n thuong cho niém mac dudng ho hip va
cho da: ’

- H;PO, dac bigt doc hai khi duge dun ndng. Hit phai khong khi 14n
chdt nay 1au, niém mac mii sé bi tec ddn, chay m&u mii, ran v3 rang;

- Cé4c dung moi nhu benzen, toluen,... tic dung lau dai & néng 46
vuor qud gidi han cho phép s gay ra cac bénh kinh nién 1am 16i toan hé
thdng tudn hoan va hé thdng thin kinh, gay 10n thuong cho than va cdc
ndi tang khac;

- Mudi kén giy viém niém mac miii, giy bénh cczema & da; khi b
tac dung lu dai c6 thé sé mac ching hen suyén;

- béng va hop chit cua dang gdy tac hai cho rang, ni¢ém mac, haj da,
loét da day;

- CAc hop chil cia kém ddxc d6i v&i niém mac mii. ring, lon;

- Bui kim loai gy bénh viém da, eczema, viém niém mac hong va
miii.
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Khi thiét ké xuong ma va cic phong sin xudt, dac biét 1a phong dat
cdc thiét bi cong ngheé cdn phai xét dén dac diém vi khi hau cla qu4 trinh
san xudt dién hoa. Hop 1y nhét 12 bd tri Xudng ma trong mot tda nha hai
tdng. Tdng trén dat 4t ci cdc thiét bi phuc vu cho viéc gia cong san phdm
tlr phoi ban ddu d¢n hic thanh thanh phdm. Tang dudt dat quat thong gid,
dudmg 6ng din khi, din dung dich, mdy loc, ngudn dign, thu gom nudc
thai, kho héa chét, pha ché va xit 1y dung dich, méy lam lanh,... Chiéu
cao t6i thifu cha cic phodng tdng trén phai la 6m, cua ting dui 1a 5m;
dién tich phdng sin xuft phai dam bao it nht 12 4,5 m’/ cong nhan.

Cdn tach riéng cic phong san xuit véi cdc phong phu trg. Tach cdc
bo phan sdn xudt c¢é nhimg dic didm khédc nhau thanh nhimg gian riéng:
gian tdy axit va kiém; gian oxy héa; gian mai - ddnh béng: gian tdy déu
mo bing dung méi hifu co; gian 1dy bing siéu am; gian d4t mdy phun cat
va thding quay xéc; gian pha ché, xir t§ dung dich; gian ma xyanua thi
cong,...

Tudmg nha cin 6p bing c4c vat liéu khong hdp phu cic chdt doc hai
nhu gach sit, thiy tinh,... Cin 6p gach cao tir 2,8 dén 3,2 m ké tir mat san.
San nha phai 1am bing vat lidu khong thdm udt, bén vén axit, kiém, dung
moi va cdc hoa chit khdc, khong tron trugt. San phdng ma phai ddc vé
phia ranh thodt nudc, va khong c6 chd nao dong nude, tién 103 cho viéc vé
sinh, rra nha. Cdc bé tdy axit cdn 14p ¢4t sao cho chiéu cao tir shn dén
miéng bé kholng 0,6 - 0,85 m dé cong nhan khong phii ci thip hoic
dudm cao ngudi mdi khi dua hang ra vie bé. Chd dimg thao t4c canh bé
va I6i di tai phong ma nén dat buc g thua dé bao vé chan cong nhin
khong ludn bi uét 4t hoac bi nhiém lanh.

Csc phdng cin cao rdo thodng ding, di 6 sdng (0,25 - 0,50 m’ cira
s6/ cong nhan), o6 quat hit ddy khong khi. Khi va hai bc ra 6 céc be
ma, dién phan, cling nhir bui phét sinh tir cdc mdy mii, danh béng phai
c6 thi€t bi hil cuc bo tai ché va nhd quat dira ra ngodi hodc qua thift bi
xUr 1y truée khi thii ra ngoai troh. Céc b8 tdy ddu md, tdy gi va rira nude
ndng cling nén dat qual thong gid cudng bikc.

Khi thiét ké cdc hé théng thong gié cho cic bé ma, bé tdy, mai -
dénh béng,... cin tuin theo cic nguyén tic sau:

- Trong cling mot he¢ th6ng thong gid, cac bé chira dung moi hay
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dung dich déc hai, dé bay hai (tricloetan, dicloetan, xyanua,...) cin duge
hit trude so véi cdc bé khdc, tic 1a ¢4t gon quat hon. Sau d6 méi la céc
b kiém tdy ddu md,...;

- C4c bé tdy gi va céc bé c6 tinh axit ding chung mot hé théngthong
gi6;

- C4c bé kiém va céc bé xyanua didng chung mot he thong gi6 khéc,
doc 1ap voi he uén;

- M4y mii - danh bdng phéi ¢ chup hiit tai bAnh mai va néi vao he
théng hit khi ¢6 4p sudt trung binh, &0 € hit dugc cac hat bui kim loai
di. Cn ¢6 cira thuan lgi d€ dinh ky 1am sach ldng 6ng din khi;

- Ch& nfu keo, nfu thudc dénh bdng phii c6 hit thong khf;

- My chd phai c6 c4c trang bi thich hop d€ ngan bui v nuéc bén ra;

- Céc vat nhd néu duge 1am sach bing phuong phép phun nude phai
¢ thiét bi d8ng b, dAm bdo vé mait an toan lao dong.

Vigc chong chdy nd trong xudng ma cén chd y:

- Khong dé cho bot cia bé tiy ddu m& dién héa tich tu thanh luong
16n trén mat dung dich +i d& hinh thanh hén hgp nd giira hydro va oxy;

- Khong dé cic tia lira phat ra ur cdc may mai ban vao phét vai hoac
bui bong ddnh béng;

- Hé thang gi6 cho bé crom khong duge ditng chung véi h¢ thong gid
cho céc bé c6 hydrocachon thom hode céc dung moi dé chay;

- Thiét bi hit giG tir cdc bé 1dy ddu md bing dung moi hitu co va tir
cac mdy mai va ddnh bong cdn phai tdch rigng ra nhim chdng chéy.

C.2. BAO HO LAO DONG TRONG XUGNG MA DIEN

C.2.1. Khau chuin bi trudc khi ma

Khi gia cong ca cho cdc val phdm thuémg phdl sinh bui phdt, bui kim
loai, bui bong. Téng n()ng d0 bui trong khong khi noi lam viéc chi dugc
phép tth da 12 Smyg/ m’. Vi vay phal 16 chifc hit byi cho bd phan nay.

May mai, danh bong, méy phun cit, phun nwdc, may rung, thing
quay X6c,... ¢in phdi thong gié cuc bo. May mai phai ¢6 chup hit ngay
tai phét mai. Lugng khi phai hut phu thutc vao tée do quay cia phat.
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Miy dinh bdng cung phai ¢c6 miéng hat ngay tai phdt béng, lugng khi
hit di phai dat 4 m’/h cho 1 mm dudng kinh phdt va t6c do khi hit tai
m1¢ng hiit phai dat 3 m/s. D6i vai phdt véi cdc con s6 trén s€ phai 1a 6
m'/h va 4 m/s. Truoe khi thai khong khi 1dn bui ra ngoai trdi phai lam
sach né, vi du bang xyclon ching han. Khong dugc lam viec vdi cic méy
mai, ddnh bdng khong c¢d thiét bi thong gié.

Phong lam sach vat phdm bang cat hay bi kim loai phdi cdch ly khoi
cac phong khdc. Lam sach biing cAl hay bi phéai duge tién hanh trong céc
td kin hodc trong cAc thi€t bi ban tr dong khong can ngudi truc tiép thao
téc, va cin git 30 4m thich hop dé han ché bui bay ra ngodi. Khi bt ddu
lam viéc cip chay quat hit tnude mot lic; cong nhian phai mac di céc
trang bi bao h roi mdi viao phong. Bén trong céc ta lam sach phai 16t cao
su 18m; ban dat vat gia cong ciing phai phi caosu.

Cac thiét bi lam sach bang phun cét, phun bi kim loai, phun nuée cdn
duoc (rang bi quat hdt cuc bo; cde do ga vat gia cong phai xoay tron dugc
trong qua trinh lam sach. Nap vao hodc thu lai cdt hay hi, déng hoac md
khi nén,... cdn duoc co gidi hda.

Cic 1hiét bi tdy ddu md, tdy gi ciing cén phai théng gid cuc bd. Tay
ddu m& bang tricloetan nhit thiét phai ¢d thiét bi chuyén ding an toan.
Cong nhan lam viée (1 bo phin 14y gi phai duge trang bi kinh bdo vé mit,
gang caosu, &ng tay 40, yém bing caosu, 4o choang bang vai khong thdm
U, mil nhua hode caocsu. Khong duge dun ndng cic dung dich axit
H,S0, 1&n qua 60 °C hoac HCI lén qua 40 °C. Trude khi lam viée & cic
bé nay cdn boi mot 16p vazalin méng [2n niém mac mii, 1én lay vA mat.
DE tdy dng va hop kim déng trong HNO; hodc hén hap HNO. + H,S0,
nhat thi€t phai tién hanh trong cdc m cd hit khi.

Khong duge dé tricloetyten tigp xic v kidm dac. Khong duge d6
axit HNO, 1&n dam biao, man cua,...

C.2.2. B phan ma

B& phan ma c¢6 nhiéu héa chat doc hai véi sifc khoe con ngudi nhu
cdc dung dich xyanua, kiém, axit, dung dich ma crom va cdc mudi kim
loai khac,...

Khi 1am viéc v&i cdc bé ¢6 tinh doc hai cdn wwin thi cac quy tic
sau: chip hanh nghiém chinh cic ché d¢ quy dinh cla 1t ca cac budce
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trong quy trinh cong nghé. Cho quat hit chay trude 15 ph rdi mdi bat
ddu 1am viéc vdi cdc bé doc hai, rieng v6i bé xyanua cdn phai md quat
trude 30 ph.

Lam viéc & bo phan ma phai méic quéan do bao ho lao dong, doi mi
nhira hodc caosu, deo y&m va Ong tay bdo ho, di ping caosu. Mdi cong
nhan phai 6 kinh bio hd vi binh thd.

Dé bao vé niém mac miii, trude khi lam viéc phai bdi vazolin.

Khi lam viéc v&i cac bé xyanua cdn phdi dac biét than trong. Tuyét
d6i khong dé céc dung dich xyanua tiép xic v4i axit, nhat 12 cdc axit vo
vat, Chi nhimg ngudi ¢6 trach nhiém méi durge phép pha ché, diéu chinh
cac dung dich xyanua. Khi nghi viéc tdt ca cdc bé xyanua phai duge day
kin. Khong khi bi nhiém axit HCN sé ¢4 miii hanh nhan hic, lic 4y phai
[ap tiic bdo ngay cho ngudi ¢6 tréch nhiem dé kip thdi xir Iy. Dua vat ma
vio bé xyanua phdi that nhe nhang trinh dé dung dich bén 1én. Sau khi
ma xong tir bé xyanua phai nra vat ma that k¥ cho hét dung dich bam
theo. Xudmg ngimg lam viéc phai vt anot ra va ngdm vio b€ nude. Khi
cdn 1am vé sinh c4c cu treo cuc nhit thi€t phai thdo cdu ra khdi bé d8 co
rita. Anot cdn 1am sach phai nira truéc dd v chi co nita & trang thai 4m.
Vat ma o3 xudng ddy bé diing nam cham dé vét ra, val bing déng, déng
thau dimg vor st cdn dai dé mo vt Cac mang hdt phdi thudmg xuyen
lam v& sinh, it nhat 1 ldr/ thang. Khong bé tri nhimg ngudi bi thuong tich
{ da, bi bénh ngodi da, bénh di img lam viéc & cac bé doc hai.

C.2.3. Bo phan siéu am

Sieu am duge ding cho cic bé tdy rira bé mat vat tneée khi ma hodc
diing cho cdc bé ma. Ngudi phuc vu tai mdy phdt situ am hoac bé c6
trudmg siéu am s& chiu téc dung ¢ hai cua dao dong siéu am, lau ngay cé
thé bi gidm thinh gi4c. Siéu dm cdn téc dong 1én he thin kinh trung vong,
24y mét mai, hay cau git, nhitc ddu.

M4y phét siéu am cdn dat riéng moOt phong. Cic mdy siéu am hién
dai c6 trang bi phan cdch &m nén t61 hon. Khi thao dd vat gia cong ra vao
b€ c6 trudng sidu 4m cdn phai 4t truce médy phét sicu am da. DE gidm b
tap 4m nén lam viéc & tdn sd dudi 22 kHz. Ngudi van hanh may siéu 4m
cAn c6 cdc phuong tién phong hd ci nhan: dung cu &t tiéng 6n hoac
chong dn.
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Phong dat m4y phét siéu 4m cdn c6 bién bdo & ngodi cho moi ngudi
biét ¢4 trdnh. Khi 1am viéc tai may phidt sidu m trong phdng it nhit phii
c6 2 ngudn.

C.2.4. An toan vé dién va phong hda

Trong céc phodng ciia xudng ma thudmg ¢ do 4m cao, nhiéu tic nhan
g4y an mdn, nhidu thiét bi dién va dung cu ding dién,... Vi vAy cin phai
cht ¥ dén an toan vé dién va phong chdng chiy cho xudng ma.

Céc thigt bi dién, cdc mdy mdée Khi stra chira hay van hanh, co x4t c6
thé s& tich tinh dién,... T4t ca ching d&u phdi duge ndi ddt. Nhimg bo
phan chuyén dong, quay (banh dai, truc quay, thanh truyén, khép néi,...)
clia mdy déu phii duge che chén, bio v, Tuyeét d6i khong dugc gd bd céc
tdm &p, ndp day,... bdo v& may phét sién am trong lic dang van hanh va
phat ti€p 44t cho méy.

Dé tranh cho ¢6ng nhan khdi nguy co bi dién gidt, cdc xudmg ma,
pht phéi:

- Cdc thanh, giay din dién phai d4t & nhimg chd kho cham dén trong
khi lam viéc v& phdi son hay phi mau sdc rd rang va phi hop;

- Cdc thanh d4n n&u budc phii dat gdn cdc chd néng (Gng dén hai, 10
nung,...) thi phai cach nhiét cho chiing;

- Céc thanh din dién néu dat phia dudi bé nhét thist phai duge che
phii bdo vé cin than;

- Chon diing c4c loai dong co dign, thi&t bi dién ¢6 chéng 4m t6t;

- C4c bé di¢h phan phai cach dft 16t

Phong chéing chdy cho xudng ma cha y&u (2 trinh tao ra cic ngudn
lira trong xudmg, cdch ty cac chd dun nffu khdi xudng ma. Ludn gilt nng
40 khi d4t, hat néng dudi ngudng che phép. Cdc hda chit dé chdy phai
duge cét gilt & mot chd rieng véi céc diéu kien thich hop. Cin thong gid
cuc bd cho cic mdy mai, d4nh béng va cho cic dung moi hinu co.

Phdng rira va tdy ddu md khong duge dat cAc thist bi sudi bing khi
hoic bing dién hofic c6 ngon lira trdn. D€ tranh phét ra c4c tia lira tir cdu
dao dién, 1 dong co né, t c4c thiét bi khdi dong, 6t quat thong gis, ...
phéi chon diing céic loai ch€ tao dac biét an toan chuyén ddng cho céc noi
ndy, n€u khong phai cdch ly ching khdi cdc phong nay.
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Trong phong 1am viéc khong duge cét giir cic loai dung méi hin co.
C.2..5. Trang bi bio h{ lao dong cd nhan

Cin trang bi cdc phuong ti¢n bao ho c4 nhan ding nhu cdc quy dinh
hién hanh cla nude ta cho timg d6i tugng cong nhan va d6i tugng nganh
nghé. Trong s& c4c trang bi bio ho c4 nhan cho cOng nhan ma phai ké
d&n tneGe tien 13 cdc phuong tién bio vé co quan hé hdp, mdt va da.

Pé bio vé co quan ho hdp khdi thc hai clia khf va hot doc hai (trir
loai rdt doc hai) 1n trong khong khi khi ¢6 su ¢ ma nfng do cha ching
chua vurgt qué 15 14n gisi han cho phép thi ¢4 thé ding mat na phong doc
¢6 binh loc khi thich hgp. C6 nhiéu loai binh loc khi khéc nhau:

- Binh hép phu céc chét hitu co;

- Binh hip phu c4c khi v2 hoi axit, cic hop chét hitu co clo h6a hay
photpho héa;

- Binh hép phu amoniac va hydro sunfua;

- Birh hip phu van nang (thich hgp cho cong nhan ma d€ bio v& co
quan ho hip);

- Binh hoat dong thdi gian ngdn (chi ding trong 1 - 2 ngay);

~ Binh loc bui, hei axit (HF, SiF,, HC, SO,) va hoi kiém, NH;.

Tai phong pha ch€ dung dich, khi 16t axit bdc khéi, khi dap nhd céc
cuc CrO; hoic kiém rdn phdi deo mat na. Khi 1am viéc vdi cdc héa chf
dac, v6i may mai - ddnh béng cfin bdo v& mit bing kinh bio hd. C6 nhiéu
loai kinh bio h¢, phai chon dang cho phd hgp: kinh bio vé& thudng, kinh
béo v& kin khi théng hoi mot chiéu, kinh kin khi thong hoi hai chidu.

Pé bio ve mit va mat chéng dung dich nd bén vao nén deo mdl na chin
trong sudt (2idng mat na han) bén héa. D& bdo vé da cln mic quén So bio
ho, y&m, ging, tay 4o, mi bdo ho lao ddng bing vat litu bén hda. Ngodi ra
céin boi kem, vazolin,... d€ bio v& niém mac mii, da mat, da tay.
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PHU LUC

Phuy fuc 1. Nhiém vu cia thiét ké mon hoc xuong ma dién
Cén phai hodn thainh mdt ban thuyét mink va hai ban vé k¥ thuat
(khd Al). Ban thuy& minh day 20 - 30 trang, gém c4c phén chinh sau
day :
1. Phdn t8ng qudr cén c6 cidc muc sau:
L1. Y nghia xuémg; k€ hoach sin xudt; ch€ do lam viéc cha xuing
[.2. Pac diém hang ma; chon loai 16p ma va chiéu day cla ching

1.3, Chon ché do cong nghé (day chuyvén sin xuit) va mo ta, giai
thich

1.4. Chon kiéu, loai thiét bi vi mé 14 ching
L. Phdn tinh fodn cn 6 cAc muc sau:
II.1. Tinh th®i gian ma, ditn phan
11.2. Quy&t dinh tai trong déng thit cho xudmg
1.3. Chon hinh dang va kich thude khung treo vat ma
11.4. Tinh to4n kich thuéc cic bé chinh

LS. Tinh todn va chon ngudn dien mot chiéu cho phi hyp vé dong
vi thé

{l.6. Tinh tiéu hao nguyén vat lidu chinh cia xuimg
[1.7. Neu c4c chi titu kinh t& - k§ thult chinh
Bdn vé k¥ thudr: hai ban vé khd A1 1a:
Bin vé s¢ 1: B& ma chinh cita xulmg ( bé tinh, bé quay hodc chudng
quay)

Ban vé& s§ 2: Khung treo vt ma hodc 1hiét bj gia cong vat ma trudc
hoic sau ma
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ma

Pty fuc 2. Nhigm vu cia thiét ké tot nghiép

Cin phai hoan thanh mot ban thuyét minh va maot s8 ban vé k¥ thuat.
Bin thuy®t minh day 50-70 trang, gom cdc phdn sau day:

\. Phan tong qudt, gbm :

I.1. Y nghia xudng thi€t k& k& hoach sian xudt; ché do [am viéc cla
Xuomg
1.2, Dac tinh ¢4c hang ma; chon loai 16p ma va chiéu day timg 16p

. Phdn cong nghé, gdm :
11.1. Chon quy trinh cong nghé va bién luin

I1.2. C4c dung dich va cich pha ché, phan tich thanh phan cta ching

1.3, Ki¢m tra cht lugng 1dp ma
0.4.Chon kidu, loai thiét bi
1. Phdan tinh tedn , gém :
IM.1. Tinh thoi gian ma va thii gian gia cong cho hang ma.
IM.2. Tinh todn cac thong 54 chinh cda thié bi
II1.3. Cac bd phan chinh cia day chtyén thiét bi tr dong
1 4. Chon ngudn dien mot chidu
I1.5. Tinh todn titu wn hoi J6t, khong khi nén
0.6. Tiéu tdn nudc
[11.7. Thong 2ié va hat khi doc, bui
[I1.8. Pién ning tiéu thy
[I1.9. Tieu t6n nguyén vat licu, héa chat
IV. Phan t6 chiic sdn xudt va kinfi ¢, gom
IV.1. Tinh quy thdn gian thue 1€ 1am viéc cua thiét bi
IV.2. Tinh thii gian l[am viéc cha cOng nhan va bién ché cua

XUONg

[V.3. Tinh gid thiét bi, ditn nang , hoi d6t, khi nén, nude,

nguvén vat licu
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[V.4. Tinh gi4 thanh phan xudng...

V. Tién bé k¥ thuds: Trinh bav
di img dung trong bdn thist k&

cal tién cOng nghé ...

chc diém tién bd k¥ thuat, c4c

VL. An rodn lao déng: V& sinh cOng nghiép; xit LY nudc thai; cac
bi¢n phép bao v&é moi trudmg ...

Beanve:

Bén vé s6 1: Day chuyén cong nghe

Ban vé 56 2: BE ma chinh

Bén vé s§ 3: Mat bing b6 tri thiét bi trong xudng

Ban vé& s0 4: Ban v& xay dung

Ban v& s65: V& dung cy, trang bi d€ diéu khién tr dong 1hiét bi ma
hodc diéu chinh céc thong s clla qué trinh ma.

Ban v& s6 6: V& mot thi& bi phu ...

5-6 ban vé chi, khd AQ va Al, gém:

Phy {uc 3. Didu kién moi trudmg lam viéc cua 10p ma, l1ép phd

Wing tidu khf hau
Téc nhan an man Ngi tam vidc cla | On ddi Nhist | Nhigt
trong khdng kh( vat phdm ma Lanh | 46ikha | déi &m
MGi truding an mén
Khi 80;< 4mg!m ngay dém Ngoai trdi A V4 v M
hoéic < 0,02 m frm? Dubsi mai che v V' v M
NaCl <0,3mg/m” ngay d8m Trong phéng kin v v v M
Trong phing kin cé Y Y ¥ Y
(xa ving ctng nghidp) &idu hda khi hay
Khi 80, 4- 200mg!m .ngay d8m | Ngoai trir M M v RM
hofic 0,02- 2rng."m Qusi méi che M M v RM
NaC| 0,3-2mg/m’ ngay dém. Trong phong kin cb Y Y Y v
(tuong tv viing cong nghidp) didu hda khi hau
Khi SO, 4-20mgim? .ngdy dém Ngoai trai RM M - RM
hodc 0,02 & 2mgim Duti méi che RM m - RM
NaCl 2-2000mg/m? ngay dém Trong phéng kin 4 M - M
Trong phong kin cé v v - _
(tvong tu vling bidn) didu hoa khi hau
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Chit thich phu lic 3: Y - y&u; V - vita; M - manh; RM - r4t manh.
Ving 6n ddi: - 45 °C <1 < + 40 °C; viing khi h4u lanh: ¢ < - 45 °C,
Ying nhiét déi 4m: ¢ = 20 °C va do 4m > 80% it nh4t 12 12h/ngly dém v2

tlr 2 d&n 12 thing/ nam.

Viing nhiét d6i kho: ¢, > 40 °C, bic xa mat tréi manh, bién do dao déng
nhiét d¢ trong 1 ngdy dém rit 16, khong khi chita nhitu cil bui.

Phu luc 4. Kha ndng bao vé cia 16p ma trén nén thép

Lép ma kim loai Ehdu kidn vén hanh Chui thich
Vi M RM

Ma kém + -Khéng ding duge & viing
#a kBm+ cromat hba + + + | bidn
Ma cadimi + + +
Ma cadimi + cromat hba + -Khéng dung duoc & nhist
Ma thiSc {ma disn} &i 4m
Sn-Pb; Sn-Bi (161 Ni va Cu) . + +
Sn-Ni (trén |ap 16t Cu) + +
Ma Ni {dién gidi) + + +
Ma nhidu 16p; CuMi + + - | -Khdng ding duoc & ving

CuMNiiCr + + + | bidn

NifCr + + *
Ma crom si@ + + + | -Khéng dutc tép xic nubc
Ma cror s + crom béng + + + | bidn
Ma crom cimg + * - -Khang duge ding d ngoai
Oxy héa anat - | trdi vl ving nhidt d6i §m
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Phu {uc 5. Chiéu day lop ma trén nén thép, pm

Lop ma Miic 36 &n mén Chigu day, um Chy thich
Kém + cromat hda '] 12 v7
Cadimi + cromat hda v -9 o
M 15 V7
Cadimu + cromat hda RM 24 7
15 v
* NUCr Y 10/(0,25-0,5)
v 304(0,25-0,5)
Y Téng 10-20 Ldp Ni [udn chigm 50%
Lép 18t NifCe v Téng. 24-30 Lép Crti19,250,5 um
M Téng: 45-50
Y 18 v7
Crom cing A 38 A4
M 48 7
Niken hbéa hoc v 12 10
M 30 7
RM L 36 w10

Chit thich: M8i nude, mdi hang Ion déu ¢ quy dinh rieng vé 46 diy céc
16p ma cho san phim <iia minh, nhung khéug thé nhd hon cde con s& t6i thiéu
trén.

Nhitng sin phdm dac biét, nhimg cong trinh vinh cin.... ¢4n ¢6 quy dinh
riéng.

Y- yéu; V- vita; M- manh; RM- rit manh.
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Phu luc 9. Tay bo lGp ma hong

Lop ma [Kim loai nén Hoa chat -Néng dé, Mat d6 don Nhiét 34,
gl dién, Addm °c
HC| hoac H.S0, 5 - 10% . 18- 25
Kém |Thép NaOH 100 - 150 - 18 -25
NaCN S0 2,0 18 -25
NaOH 100 - 120 catot: thép
Nham H.50, (1,33) 10% - 20 -40
HCH(1:1) 100 ml - 18-35
Thép Sb0a i5g
Cadimi NaCh 70-950 1,0; calot: thép [ 20 -25
Thép, déng, |MHNO, 120 . 20-25
dbng thau
Thép NaCQH 100-120 75 -85
a. Nirobenzoic 30 - 35
NaOH 100 - 120 5-10 20 - 25
Thigc Na,C05 20-25
Thép, déng,  [FeCl.6H,0 75 - 100 20-25
déngthau  |[CuSOy.5H,Q 135- 160
HCI 940 mif - 20 -25
Sbo0Os 5
Chi  {Thép, dong, (NaOH 100 1-3 70
déng thau CH3;COCH dac 24 phdnthg 18-25
tich
NaCN 90 - 120 1,0 20-25
NaOH 15-20 catot chy
Cro, 250 - 300 7.9 18- 25
Thep NH,)-SC, 100 -120 catot: chi
déng 1 NaOH 100 85 - 95
Bdng S 158
2. NaCN 120 18 - 25
Thép, kem, |CrQ, 450 20-25
kdn H.80, 35 - 40 miA
Kém dac Cro, 150 - 200 7-14 20-25
CrO; H,80, 100; 1 calet: chi
Nhom H.S0, {1.84) 5% (theo trong 5.7 20-40
lfong) catol: chi
Thép NaND; 300 - 400 10 65
Kén a Nitrobenzoic 20-20
Thep, magie  |NaCN 120 - 180 6575
NaOH 525
Dingva a. Nitrobenzoic 40 - 75 80 - 90
hop kwn ddng jH.S50y 100

102




Twp pui lue 9

Hp50, (1,84) 500 3-8 18-25
Thép, dng | Glycerin 75 catot: chi
¥a hop kim Hz80, (1,6} 50% 7 - 10, catot 60
ddng chi
NaNO4 250 - 280 12-15 20-25
Kén | Thep, NaNO, 10-15 (10-12V)
st Na,CO; 3-4 catot: chi
NaCl 2-3
Hap kim H50, (1,84 40 phan
k&m trong ludng
H3PO, 20 phén catot: chi 20-80
trong Idgng
CrO, 5 phan
' trong IUong
HzO 35 phin
trong hudng
Nhom H-S0y 5% 5-7 30 - 40
Thép, déng, | HCI (d5i vai thep 20% 20-70
hop kim can thém chét
dbng, kén ché)
Thép, NaCH 150 - 200 16 - 20, 20-25
Crom | kén catol thép
Thép cling H2S0, 80% 3.5 20-25
vii kan
Kam duc MNa.S 20 - 3¢ 1-2 20-25
NaOH 20 - 30
Phu fuc 10. Tinh chit cic kim loai thuong diung trong k¥ thuat ma
Trong Iumng Trong Iqun% Didm ndng D& citng
Kim loai Ky higu nguydn t riéng, gfcm chay, 'C Vickerk
kg/mm
Nhdm Al 26,98 2,70 658 15-25
Antimoin Sb 121,76 6,69 6830 a5 - 40
Asen As 7491 570 817 -
Chi Pb 207,221 11,34 zx 7
 Grom Cr 5201 7.10 1890 trén 650
Sat Fe 55,85 7.86 15635 45-55
Vang Au 1970 19,32 1063 18,50
Cadimi cd 112,41 8,65 kY2l 16
Cchan Ce 58,94 890 1490 130 -180¢
Déng Cu 63.54 8,93 1083 15
Déng thau Cu-Zn - 80 oM . -
Kan Ni 58,69 8,90 1455 180




Tiép phug bie 10

Bach kim Pt 19523 21 .45 1773 55
Rodi Rh 102,91 12,50 1666 100 - 110
Bac Ag 107,88 10,50 961 -
Voniram W 183,92 13,30 3370- 650 - 800
Kim Zn 65,38 7.14 419 35
Thise sn 118,70 7.28 232 5
Phu luc 11. Dién trd rieng va do dan dién riéng
ctia cac vat liéu hay ding
Bidn trd B4 din didn H& s& nhiét d8 cia diadn
Tén vat libu riéng. riéng, trds, % [t Q - 100 °C)
Q.mm/m m/ £2.mm

(18°C) {18 °C}
Bac 0,2162 61,7 + 4% khi ting thém 1 °C
Déng 00175 571 + 4%
Vang 0D,0242 41,3 +3.5% "
Crom 0,0280 385
Nham 0.0291 34 4 +36%"
B6ng thau 0.0630 159 +12, -20%"
Cadimi 0.0757 13,2 4% "
St 0,1000 10,0 +65%"
Bach kim 0.1093 9,1 +4% "
Kén 011785 85 +5,6%"
Rodi -bach kim (10%) 0,20 50 +1.7%"
Chi 0,2070 48 +4,2%"
Grafit _ 0.4 25 .08, .. -023%"
Manganin®" 042 238 +0,01%
Constamtan @ 043 2,04 -0,005,. 0,0%"
Bimetan'” 0,81 1.22
Nicrom " 113 0,88 00%"
Magapua *! 140 0,71
Than da {lam den hd 40 0,02%
quang)

Chu thich. 1, Manganin: 15%Mn + 82%Cu + 23%Ni + (,6%Fe;
2, Constantan: 60%Cu + 40%Ni;
3, Hop kim Fe-Ni: 38%Ni + 64%Fe;
4, Niccom: 81%Ni + 18,56%Cr + 16%Fe + 4%Mn;
5, Mégapua; 30%Cr + 5%Al + 65%Fe.
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Phu luc 12. Dién thé dién cyc tiéu chudn 25 °C
ctia cac kim loai hay gap

Pibn cuc Didn thé tidu chusn, V Didn cuc £igr thd tiéu chuan, V
Ll -3,045 Ca“'/Ca -0.217
KK 2,025 N N 0,250

ca®iCa . 2,866 Sn™'/ Sn -0.1%6

Na'/Na ~2714 Pb2*/ Pb 0126

Mg/ Mg -2,363 2H'{ Hy (P 0,000

AP Al - 1,662 sb*'7sb +0,2
i ~1,628 B>t gi +0,226

Mn?'/ Mn -1,180 Cu¥fCu +0,337

Zn® 1 Zn - 0,762 Cu'/Cu +0,521

cricr - 0,744 Ag;I Ag +0,799

Fo’'fFe - 0,440 Hg®*FHg + 0,854

cd*fCd -0.403 AUl Ay +1.408

Phu luc 13. Duong lugng héa hoe va duong lugng dién hoa

cua mot 56 kim loai hay dimng

Duong lwong hda | Duong luang dién Hidu sudt dong dién,
i loai Héa tri hoc héa, gl Ah % trong bé
Antimon 5 2435 0,909
Antimon 3 40,59 1,514
Asan 5 1498 1,932
Asan 3 2497 1,893
Chi 4 518 1,832
Chi 2 103,8 1,885
Crom 8 18,67 0,323 15 axit cromic
Crom 3 37,34 0,646
S&t 2 27,92 1,042 85
Vang 3 67,73 2,452 9«1 feroxyanua
Vang 1 1972 735 69-90 xyanua
Coban 2 29,48 1,099 €
Béng 2 79 1,186 100 axit
Béng 1 63,57 2,372 70-95 xyanua
P6ng thau - 32156 1,186 70 xyanua
K&n 2 29,34 1.095 95 axit
Bach kim 4 488 1,821 70-90 clorua
Rodi 3 343 1,28 10-80 dorua
Bac 1 107.8 4,025 99 xyanua
Kém 2 3268 1,219 99 axi
Thidc 4 29,67 1,22 70-95 xyanua
Thige 2 59,3 1,10 80 kiém
Cadirmni 2 61,20 2,214 85 axit
2,08 85 xXyanua
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Pl lue 14. Ty trong va nong dé cia cac axit dac thiumg pha;m‘

Tén axit Nong dd, % Ty trong
Axat axetic CHCOOH 995 1,08
Axit fluoric HF 45 115
Axit phosphoric H.PO, 85 1,69
Axit suaturic H,SO, 96 - 98 1,84
Axit clonc HCIO, 70 1,66
Axit nitnc HNO, 0 1,42
Axtt ciohydnc HCI 35 i18
Amoniac NH,OH 25 (tinh ra NH3) 0,310

Phu lue 15 Quan hé giiva ty trong ciia chat long va do Bomé ("Bé)

B4 Bomé, Ty trong chadt ldng Da Bome, Ty trong chét 1dng
°gé Nang hon Nha hon “Bé Nang hon Nhe hon

nuac nudc nudc Ause

0 1,000 20 1,161 0,935
1 1,007 - 21 1,170 0,929
2 1014 - 22 1,180 0,922
3 1,021 - 23 1,191 0,917
4 1,029 - 24 1,200 0,911
3] 1,038 25 1,211 0,907
& 1,043 26 1.220 0,900
7 1,052 27 1.2 0,885
a 1,058 28 1,242 0,889
g 1.067 - 29 1,252 Q8BB4
10 1,075 1.000 30 1,263 0878
11 1,082 0.993 5 1,321 0,852
12 1,091 0.086 40 1,385 0,828
13 1,094 0,980 45 1,455 0,804
14 1,108 0,873 50 1532 0,783
15 1,116 0,967 55 1618 0,762
16 1,126 0,960 60 1,714 0,742
17 1,134 0,954 65 1823 4724
18 1,143 0,948 70 1,964 0,708
19 1,162 0,941 75 2087 0 B68%
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Phu fue 16. Ham lugaug CrQ; phy thudc vao ty trong dung dich

Ty trong Ham luang CrO,, Ty trong Ham luong Cr04

g15°c molf lit g/ it §15°C moll | o/ It
1.01 0,15 15 1,18 257 257
1.02 029 29 1.19 2,72 272
1,03 Q0,43 43 1,20 2488 2388
1,04 0,57 57 1,21 KI kil
1,05 0,71 Il 1,22 3,16 316
1,06 0,85 85 1,23 330 330
1.07 1,00 100 1.24 3,45 345
1,08 1,14 114 1,25 2,60 360
109 1,29 129 1.26 375 375
110 1,43 143 1,27 3190 330
111 1,57 157 1,28 406 406
1,12 1,71 7 1,29 4,22 427
113 1.85 185 1,30 4,38 438
1,14 2,00 200 131 453 453
1,15 215 2158 132 4,68 458
1.16 2,29 229 1,33 4,84 484
1,17 243 247 1,34 500 500

Piwe fuc 17 Trong luong riéng cia cie dung dich axit va kiém 20 "C

Nbng db dung Tronq fugng riéng (ty trong)

diCh, % HzSO; HNOJ HC| H3P04 NaCH
1 10051 1,0036 1,0032 10036 1,0095
2 10118 1,0091 1,0082 1,0002 1,0207
3 1,0184 1,0146 - . 10318
4 1.0250 10201 1.0181 1,0200 1.0428
bl 10317 1,0256 - - 1,538
[ 1,0385 1,012 1.0279 1.0309 1.0648
7 1,0453 1,0369 - - 1.0768
8 1.0522 1.0427 1.0376 1,0420 1.0869
g9 1,0591 1,0483 - - 1.0979
10 1.0661 1,0543 1,0474 1.0532 110849
14 1,073 1.0602 - - -
12 1,0802 1,0661 10574 1.0647 11308
13 1,0874 10721 - - -
14 1,08974 10781 1,0675 1.0764 1,1530
15 1,1020 1,0842 - -
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Tiép phaluc 17

Néng d& dung

Trong lugng ridng {ty trong)

dich, % H,S0, HNC, THCE H.PO, NaOH
16 1.1094 1,0003 1,0778 1,0884 11751
17 1,1168 1,0964 - . .
18 11243 1,1026 10878 1,1008 1,1972
19 11318 1,1088 - . .
20 1,134 11150 1,0980 1,1124 1,219
21 1,1471 1,1213 - - )
22 1,1548 1,1276 1.1083 1,1263 1,2414
23 1,1626 1,1340 - - ;
24 11704 1,1404 1.1187 1,1395 12629
25 11783 11469 - - .
26 1,1862 1,1534 1,1290 1,1528 1,2843
27 1.1942 1,1600 - - .
28 1,2023 1,1666 1,1392 1,1865 1,3064
29 1,2104 11733 - . -
0 1,2185 1,1800 1.1493 1,1805 1,3279
n 1,2267 1.1867 . ) -
32 1,2349 1,1934 1,1593 1.3490
13 1,2432 1,2002 - . -
34 1,2515 1,2071 1,1691 . 1,3696
a5 1,2599 1,2140 - 1,216 .
36 1,2684 1,2205 1,1789 - 1,3900
a7 1,7764 1,2270 - .
8 1,2855 1,2335 1,1885 14101
19 1,2941 1.2399 - ; .
40 1,3028 1,2463 11908 1,254 1,4300
41 13116 1.2527 - - ;
42 1,3205 1,2591 - N 1,4494
19 1,324 1,2655 . .
44 1,3384 1,2719 - . 1,4885
45 1,3476 1.2783 - 1,203 )
45 1,3569 1,2817 - . 1 4873
47 1,3663 1,2911 . - )
18 1,3758 1,2975 - - 15065
4c 1,3854 1,3040 - - .
) 1,2951 1,3100 - 1,335 15253
1 1,4049 1,3160 . - .
52 1.4148 1,3219 . .
53 1,4248 1,3276 - -
54 1,4350 1,3336 - -
55 1,4453 1,3393 - 1,379
56 1,4557 1,3449 . . -
57 1,4662 1,3505 - -
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Tiép phu luc 17

Ndng d6 dung Trong Iyong néng (ty trong}

dich, % H,50; HNC, HCl | H.PO, NaGH
58 1,4768 1,3560 - -
59 1,4875 13614 - -

. 6l 1,4983 1,3667 - 1426 -
6t 1.5001 13719 i -
62 1,5200 1,3769 - - -
5% 1,531Q 1,3818 - -
64 1,9421 1,3866 - - -
65 1,5533 13913 1,475 -
o6 1,5646 1,3959 - - -
67 1,5760 1,4004 - - -
68 1,5874 1,4048 - - -
69 1,5989 1,409 - - -
L] 11,6105 1414 1526
Il 16221 14176 - -
72 11,6338 14218 - -
3 1,6456 1,4258 -
74 1,6574 1,4298 -
75 1.6692 14337 1.579
76 1,6810 1,4375 i
7 1,6927 14413 -
78 1,7034 1,4450 - -
9 1.7158 1,4486 -
80 1.7272 14521 1,633
a1 1,7383 1,4555 -
82 1,74H 1,4589 - -
83 1,7594 1.4622
84 41,7693 1,4655 -
85 1,7785 t,4686 1689 -
86 1.7872 1, 4716 -
87 1.7951 1.,4745 -
88 1,8002 14773 - -
89 1.8087 1,4800 -
90 18144 1,4826 1,746 -
91 1,8195 1,4850 -
92 1,8240 1,4873 1,770
a3 1.8279 1,4892 -
94 18312 1,4912 1,794
G5 1,8337 1.,4932 - -
96 1,8355 1,4952 1,818
a7 18364 1,4974 - -
98 1,8361 1,5008 1,844 -
99 18342 1,5056 - - -
100 1,8305 1,5129 - 1.870 -
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P fye 18. Dién tich bé mat (dm®) cha 100g Ia kim loai
¢6 chieu day khac nhau, mm.

[Chidu day | S6 dm’ cia 100q a kim foai ]| Chidu day | S5 dirr cua 100g 1a kim loai
la kim joai, | Bdngthau | Déng | Theép ! lakimloai, | Bdngihau | Bdng | Thep
i gl mim
3,26 0.72 069 | 072 0.56 440 400 | 456
262 0,87 0,85 | 089 0,46 5.22 495 | 558
203 1.15 112 | 124 0,38 6,30 604 | 656
1563 1,44 1,37 | 1,54 0,31 7.22 6,03 | 7.81
1,22 1,90 184 | 203 0.27 8.53 321 | a18
492 2,93 246 | 279 0.23 10,00 985 | 11,48
0,71 3.45 315 | a6 0.20 1178 1165 | 1425

Pl (e 19. Dién tich bé mat ma (m’) trén 1m chiéu dai ciu catot

BE ma Dién tich {3 da, m*/m
Ma déng suntal day 0,2
Ma crom trang s(fc 0,3-05
Ma crom clng, day 0,05
Cac qua trinh fién phan khac 06-2
L _Cac gua kinh hba hot 15-5

Phu fue 20. Cic thong s6 co ban ena cac qua trinh ma

Oung dich 0, Addey E.V E.V y L, em™
Ma crom
-dac 30 +H101 10 +2.2 072
- van nang 15-25 +1.01 =+-10 +2.1 0,61
Ma kén.
- ngud 2-4 0,84 +(,32 0,05
- ndng 2-5 0.7 +0,43 R
Ma kém
- axit loang 2-4 -0,88 +), 7% 0,064
- axit dac -3 -0,82 +0,81 3,053
- xyanua Z-8 13 :-156 1,25 0,15-018
Ma chi flchorac i-2 0,143 +0,14 0,2
Ma dong.
- axit dac 5.20 25 +0,2 0.28
- axit loang 1-3 +0.2 +0,15 0,19
-xyanua dac 2-3 -1.26 +053 0,17
Xy Anua 10arng 0,3-08 -1,55 +15 0,08
Ma thigc:
- and 1-4 -0,48 +0,32 0,126
- kigm 2-4 -1,9 +21 0,22
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Phu tuc 21. Mot 56 chinh Jeu silic dung cho xudng ma dién

bwn | Dong | H&sd Lammat | Trong
Kiéu may thé | chinh | hin Kich thudc, béng htang,
chinh | hw, A | ich% mim kg
uw, V
CSM 18/9-320 18/9 320 70687 1690 x B700 x 495 | Khéng khi 300
CSM t 256530 126 630 70483 1680 x B700 x 495 | Khong khi 300
CSM 12%6-1800 126 1600 72165 1770 x 96 x 752 Khéng khi 650
CSM 12/6-3200 126 3200 7510 1770 x 915 x BSO Nutic 850
CS 100-12 126 100 7872 1000 x B50 x 570 Khéng khi 190
CS5100-24 2412 100 B4/30 1565 x 765 x 516 Khéng khi 250
CSE 100-24 24112 100 78772 100 x B50 x 570 Khdng khi 190
CSb 320-18 18/9 320 79072 1600 x 870 x 530 Nede 230
C80630-12 126 630 8273 1600 x 870 x 520 Nuf&e 260
CS 630-24 2412 630 8885 1790 x 1085 x 600 Nute 550
C5D 1600-12 1216 1600 82170 1985 % 1275 x 840 Nudc 1300
CSD 3200-12 12% 3200 8371 1965 x 1275 x 840 Nuge 1300
CS5 8300-12 1286 6300 84/70 | 1860 x 151Q x 2450 Nufsc 3480
CS5H B300-12 128 6300 84/70 | 1580 x 1510 x 2460 Nurée 4100
CS12500-12 12/6 12500 A4 2675 x 2945 x 2400 Nuféic 5650
CS 12500-24 24/12 1 12500 8g 3300 x 2650 x 3000 Nudc 8400

Cine thich: CS- chinh lug silic; CSM- chinh Tuu silic chi dang cho ma;
CSD - chinh Tuu silic ¢é bo (61 chidu dong dien.

Phy lue 22. Thong si k¥ thuit coa chinh lun CSM 12/6-630

Cac théng s& ki thuat g Dignihé. V

12 6
Cong sudt diu ra, kW 7.56 3778
Didn thé chinh I 16) thidu, V 9 3
Dong maét chibu té thidu, A 150 150
Dang mél chibu tdi da, A 630 630
H# s3 hiru ich khi thé va dong cuc dai, % 70 62
Ha s& cong suft 068 0.73
Luang khang khi 1am mat, m’/h 2000 2000
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Phu lyc 23. Phuy tai trung binh trong bé ma tinh

Phu 43i trung binh (m?) trén 1m céu catet, khi chiu siu b8

Qua inh ma {m) la:
08 0.9 10 1,2

- Ma bao vé&: kam, cadimi, 0,45-055 0,55-0,65 065-0,75 08-10
ddng, thide, déng thau, ..
- Ma trang sifc; d8ng, kén, 0,35 - 0,40 04-05 045-055 | 06-075
CI’OI'““)
- Ma ddng ch&ng thim than 0,15 -45,20 03-025 0,25-03 03-035
- Anol hda, oxy hoa hoa
hoc, photphat héa (trén 0.9-11 13-15 13-15 16-20
khung treo)

Chui thicli; 1) Trong ma crom, phu ta1 chi bang 25% cdc tdi trong ma déng va

ma kén.

Phu liee 24. Thé tich khong khi can hitt tai moi banh mai va phat

Purang kinh phét, banh man, Chidu day phét, banh mai, | Thé tich khang kh! can hilt,
mm mm mh
150 25 350
175 40 450
250 50 550
450 75 800
550 100 950
€50 126 1250
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Phu luc 25. Nong dé toi da cho phép chia mét so chit doc hai trong

khéng khi xung quanh (mg/ m’) (TCVN 5938.1995)

Cong thde Trung binh | 1 t&n
Tén chilt b og hoo hgay dém | t6ida
Acrylonirit CH;=CHCN 0.2 -
Amoniac NH; 0.2 0,2
Anilin CeHsNH2 0,03 0,05
Anhydrit vanadic V204 0,002 0,05
Asan (hop chét vo cd tinh theo asen) As 0,003 -
Asen hydrua (asin} AsH, 0,002
Axit axetic CH,COOH 0,06 -
Axit clohydric HCI 9,06 -
Axit nitric HNQ, 0,18 04
Axit sunfuric H, SOy 0,1 03
Benzen CeHs 0,1 1.5
Bui chita $i0;:
dianas 65-30% Si0, 0,05 0,15
gach chiu ira 50% Si0; 0,1 03
xi mang 10% SiO, 01 0,3
doiomit 8% SiO; 0,15 05
Bui chira amiang khdng khdng
Cadimi (khéi gdm oxit va kim loai) theo Cd 0,001 0,003
Cacbon disunfua C5; 0,005 0,002
Cacbon tetraciorua CCl, 2 4
Cloroform CHCI, 0,02 -
Chi tetraaty! Pb(C;Hs) ichdng khéng
Clo C 0.03 LA
Benzidin NH,C gH,CeHiNH; khang khéng
Crom kim laai va hop chil Cr 0,0015 0,0015
1.2 - Diclostan CaoHyCl 1 3
ooT CgHy1C14 3,5 -
Hydro florua HF 0,005 0,02
Fomaldehyt HCHO 0012 0,012
Hydro sunfua HS 0,008 0,008
Hydro xyanua HCN 0,01 0,01
Mangan va hogp chdl (tinh theo MnO;) MnMnO, 0,01 -
Niken {kim loai va hap chit) Ni 0,001 -
Naphtalin 4 -
Phanol CeHsOH 0 0.01
Styren CegHsCH 2,003 0,003
Toloen CgHsCH, 0,6 06
Triclostylen CICH=CCl, 1 4
Thuy ngén (kim loai va hop chét) Hg 0,0003 -
Vinylclorua CICH=CH, - 13
Xang 15 50
Tetraclostylan C,Cly 0,1 -
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Phu fuc 26. Gidi han toi da cho phép cia bui va cic chit vé co trong
khi thai cong nghiép (mg/ m*) (TCVN 5939-1995)

Thing & Gia iri gisi han

A B
Bui khbi:
- nfu kim loai 400 200
- bé 18ng nhua 500 200
- xi MaAng 400 100
- chc ngudin khic 600 400
Bui:
- chifa silic 100 50
- chifa amidng khang khong
Antimon 40 25
Asen 30 10
Cadmni 20 1
Chi 30 10
Béng 150 20
Kem 150 30
Clo 250 20
HCI 500 200
Flo, axit HF (cac ngudn) 100 10
H,5 ) 2
Co 1500 500
50, 1500 500
NOC, (cac ngudn) 2500 1000
NO, [co s san xust axit) 4000 1000
HLSO, (céc ngudn) 300 a5
HNO; 2000 70
Amoniac 300 100

Chait thich. - Kbi thai cong nghiép phai lum sach d&n gidi han ghi trong coi A
vi B @i duge thai vio khong khi xung quanh;
- Gid tri gidi han & cOl A dp dung cho cdc co s¢ dang hoat dong;
- Gid tri idi han & cOt B &p dung cho (At cd cdc oo s k& 1 ngdy co
quan quan Iy mot trudmg quy dinh.
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Phu luc 27. Nong d¢ gidi han cic chit 6 nhiém trong nudc thai
cong nghiép (TCVN 5943-1995)

Thong s Bon vi Gia 1d gidi han
A 8 c
Nhigt 35 °c 40 40 45
pH 6-9 5,59 58
BOD (20 °C) mgA 20 50 100
COD mgA 50 100 400
Chét rn io Iiny mgfl 50 100 200
Asen mgh 0,05 0,1 0,5
Cadimi mg/ 0,01 0,02 05
Chi mag/! 0,1 0,5 3
Clo du mgl 1 2 2
- Crom (V) maf 0,05 0.1 0,5
Cram () mg/! 0,2 1 2
Déu md khoang mg/l KPRD 1 5
D&u dang thut vat mg/ 5 10 30
Déng mgh 02 1 5
Kam mgft 1 2 5
Mangan mgi ¢.2 1 5
Niken mgh 0.2 AN 2
Photpho hini co mgA 0,2 0,5 1
Photpho tng mgA 4 6 8
s& moAl 1 5 10
Tetracloetyien mgl 0,02 0.1 Q1
Thigc mgh 02 1 5
Thiy ngan mg/t 0,005 0,005 0,01
Téng niiro mg/ 30 50 60
Tric oebylen mgA 0,05 03 0,3
Amoriac (tinh theo N) mgh 0.1 1 10
Florua mgd 1 2 5
Phenol mg/ 0,001 0,05 1
Sunfua mgd 0.2 05 1
Xyanua mgd 0,05 0,1 0.2
Coliform MPN/100mI 5000 10000 -
Tdng hoat do phéng xa BgA 9.1 0,1
T8ng hoat d& phéng xa p BaA 1.0 10

Chii thich:

- KPHD: khong phét hign duge;

- Nuéc thai cong nghiép cd cdc gid tr € gia tri ghi & <Ol A:

dugc dung nhy nude sinh hoat;
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- Nude thdi cong nghidp c6 che gié‘tn: < gid tri ghi & cot B: chi ding
cho giao thong thily, tu6i tieu, boi 161, thiy san, tring trot;

- Nuéc thai cong nghigp c6 cdc gid tri nim giita cic gid tri ghi & cor
B va C: chi duge phép thii vio noi quy dinh;

- Nuéc thii cong nghigp c6 cic gid tri > gid i ghi & c6t C khong
dugc phép thai; phai xit ¥ mdi duge thai vao nai gquy dinh.
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